Organizational effects of perinatal exposure to bisphenol-A and diethylstilbestrol on arcuate nucleus circuitry controlling food intake and energy expenditure in male and female CD-1 mice.
The endocrine disrupting compound bisphenol-A (BPA) has been reported to act as an obesogen in rodents exposed perinatally. In this study, we investigated the effects of early-life BPA exposure on adult metabolic phenotype and hypothalamic energy balance circuitry. Pregnant and lactating CD-1 dams were exposed, via specially prepared diets, to 2 environmentally relevant doses of BPA. Dams consumed an average of 0.19 and 3.49 μg/kg per day of BPA in the low and high BPA treatments prenatally and an average of 0.36 and 7.2 μg/kg per day of BPA postnatally. Offspring were weaned initially onto a normal (AIN93G) diet, then as adults exposed to either a normal or high-fat diet (HFD). Males exposed to the high dose of BPA showed impaired glucose tolerance on both diets. They also showed reduced proopiomelanocortin fiber innervation into the paraventricular nucleus of the hypothalamus, and when exposed to HFD, they demonstrated increased neuropeptide Y and Agouti-related peptide expression in the arcuate nucleus (ARC). Females exposed to the high BPA dose were heavier, ate more, and had increased adiposity and leptin concentrations with reduced proopiomelanocortin mRNA expression in the ARC when consuming a HFD. BPA-exposed females showed ARC estrogen receptor α expression patterns similar to those seen in males, suggesting a masculinizing effect of BPA. These results demonstrate that early-life exposure to the obesogen BPA leads to sexually dimorphic alterations in the structure of hypothalamic energy balance circuitry, leading to increased vulnerability for developing diet-induced obesity and metabolic impairments, such as glucose intolerance.